a measuring probe for dividing the short time coherent broad-band beam into a 
reference beam and a measuring beam, the measuring probe including a reference arm for 
uuiding and reflecting the reference beam therein, and a measuring arm for guiding and 
reflecting the measuring beam onto the rough surface, wherein the measuring probe 
compensates for the difference of optical wavelength so that the measuring beam in the 
measuring arm and the reference beam in the reference arm are able to interfere with one 
^""^-V^, another; 

0 a superimposing unit for superimposing the reflected measuring beam on the 

C reflected reference beam; 

a beam splitting and receiving unit for splitting the superimposed beam into at 
least two beams having different wavelengths and for converting the at least two beams into 
L electrical signals; 

< . #^ ^v- i . ....:._:„., »u , — „ tUo rKinp nnri the Hi<;tanre of the rouyh 

an analyzer ior ueieuninuig m*~ «i «■!"- ^ 

! - . J surface as a function oWnhase difference of the electrical signals; and 

a remote unit separate from the measuring probe, wherein the at least one 

, * 11 ^ _ u v ,Yim unit tV»p» fi ret hpani ^ nlitter and the first device are arranged in 
snatianv coneieni utam wmi., ~ — ~\ 5 

the remote unit. 

i 

. ~ , . , ^ -T-i, _ „ ,ia,noo o^^orHincr to claim 1 1, wherein the remote unit is a 

[_/ (Amended) ilic nicasunuj in.vn.\. u^^ui.!..;, 

modulation interferometer. 

13. (Amended) The measuring device according to claim 1 1, wherein the at least one 
spatially coherent beam gun unit includes a light source for emitting the short time coherent 
broad-band beam. 

14. (Amended) The measuring device according to claim 11, further comprising: 

an optical fiber arrangement for coupling the remote unit and the measuring 
probe to one another. 

15. (Amended) The measuring device according to claim 11, wherein the remote unit further 
includes a second beam splitter that receives the first partial beam and the second partial 
beam, the first partial beam and the second partial beam being superimposed on one another 
at the second beam splitter, the second beam splitter forwarding the superimposed beam to 
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the measuring probe. 



1 6. (Amended) The measuring device according to claim 1 3. wherein the at least one 
spatially coherent beam gun unit includes a second light source, the second light source 
having a short time coherence and being broad-band and spatially coherent, the second light 
source being operable one of for light amplification and as a backup light source. 

17. (Amended) The measuring device according to claim 11, further comprising: 

a second device for frequency shifting the first partial beam with respect to the 
second partial beam, the second device being arranged in the beam path of one of the first 
t partial beam and the second partial beam, the first device and the second device being 

acoustical-optical modulators. 



The mpatinrinp device according, to claim 14, wherein: 
the beam splitting and receiving unit includes a spectral device and a 

the snnerimnosed beam into a 
downstream pnutu-ucie^iur ihulua, mw bpv^^^i — — i 

plurality of wavelengths, the downstream photo-detector matrix selectively receiving the 

plurality of wavelengths; 

the beam splitting and receiving unit is mounted in the remote unit; 

the beam splitting and receiving unit is coupled iu the measuring probe via the 

optical fiber arrangement; and 

phase differences of signals from individual detectors of the photo-detector matrix are 
used for determining the one of the shape and the distance of the rough surface. 



19. (Amended)\rhe measuring device according to claim 1 1. wherein: 
the measuring probe has a beam splitter, the measuring probe being one of a 

V "" t \f / Michelson interferometer and a Mirau interferometer; and 

N^^ptical path difference provided by the measuring arm and the reference 
™. ^mn^ncQtPc for the difference in omical wavelengths produced by the time delay 
element. ^ 

20. (Amended) The measuring device according to claim 14. further comprising: 
a second beam splitting and receiving unit arranged in the remote unit; and 
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